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Abstract of JP 2002126086 (A) 

PROBLEM TO BE SOLVED: To device 2 which 
administers a composition to a somatic canal 14 of 

man or animal and is provided witli a means for 
enabling to enter an interior surface of a canal to 
prepare a blind opening toward a thickness direction 
of the canal wall and a means for dispensing the 
composite to be arranged to contact with the 
opening. SOLUTION: A composite can be 
administered to a canal surface of an artery, or the 
like, within a short period of time. 
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imi^m5 ] j& >y7" ^ L^a ( 1 6 ) 

155I^tg^-\'>'^^'- (6) c7)MSBtcJ:'5Tfm$tl. 

ML^ (lie) Sr^^ft-r-s. r-A ( 1 4 0 > Sr*-r.i. 
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[11*3110] f^X^y^—^$& (20 ; 12 0) 

t\ 9mmam (124) **t-«.M§P*#tf^^*# 
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^zb^mib-r^. if*Jii-i ocr,\^Th.mzim 
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t^-^S (20; 120) &KI^«(3r^3iS^-S. i t ^ 

t -r S . It*3H 1 - 1 2 c?)i ^-r^^*H^iett^og«. 
[lt*il 14] KM (1 4 ) , m^zxy-y Y (3) i 
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^■;^^ytf-#g (20 ; 1 20) Sr^rL. ISxV 

Da;^^® ( 4 ; 10 4) ^^m-fh zbtj^x^ hzb 
^mm.b'th. mm.. 

[000 1 ] *f&Bj{±. \:.vtfz\mmcr:>MW(nmmj^ 
<r)imMcoWiM-\<zti^\xmm-thft^. ^tr^-n-A 

mu^^<r>xy'y h<n^im^nwk^bmdfz^ffmm. 
niixf-nm^zmth. 

[0002] Tt-o— Att»jM51^tj!£ (Ross. 1999, A 

tn. Heart. J. 138, 419-20) {i. \^<r>i>^<r)%WM^W^ 

(Mmm^mm-^mmmmiiiix/^mmm) ^zx 

^m<-ti> :3 y~yymMiii.x/^/i':y'yj^cr)mm.b iz 

X'oX'^mHi-fi^rLhmm^mB.xhh, st^comaco 

:i:(coronary def iciency) ^: Wfill, i 't^m 

fm.^^\%uzL. zixi.zm.i^mmi.zim't 
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coi^3K{± . mmmmA^mmxh o t^-o^maxh & 
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34,1262-347) „ ^ttJi. Bf^^ilJ^cS^^MSr^H^^ 

iz. ^\Mmmttzi±ik^mmc7)^^^mm^^co±:i:t 
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fcitJ^Gershony, 1996, Am. Heart. J. 131, 1012- 

0 0 0 cr,m^¥isti\ MMTI,i^fS5 0 0 0 0 Ocom^ 
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BS t T eSj^Sil. ^^-^ a fr5c03tg'ftlBSr canti nasf S i: 

1/ -3 V liJii. i^^xT ^ S ^ y ./ A ^5 

U ^> K \>zm-^ t stSKT* -5 T t J; v> , 
[0032] sfs^B^ti ■&lE?a^r«j^t-{is r^A^i^ 

Bi[^-r.|.<li;4>^|gT'35l.o i^Ji:LT. pBR322 (Gibco 
BRL) ^ pUC(Gibco BRL) ^ pBluescript(Stratagene) ^ pR 

EP4(Invitrogene) S;t{4S h tCp Poly(Lathei?5 . 1987, 

Gene 57. 193-201) i*cOT 5 KtCl"S. LT i> i 

m^^mMiz^tmimf^.i^ts mti^. coiEisa,* 

MiR^tl^fz^O (Lupton etLevine, 1985, Mol. Cel 
1. Biol. 5, 2533-2542 ;yates^>. Nature 313, 812-81 

5) ) , -^tiiiitfz. h^yxya:.^h^tifzmm^m 

tRtfzim&-t^fz^izm^^hmim&^ (mm. m 
m^T<D^<:m.^iij:t/ytfzim&m^n't^mn 

■l.ffififSriS^f'&ceriS^IJ (Summers^a j:t^Sherrat. 198 
4, Cell 36,1097-1103) . IHJia^V^tt^cOfflSi^ia 

[00 33] -f £7):^, Ti^ /l- 

X (Mm. V^^i-yco^-^ fV-X. miiZ. MVA. :^i'V 

rffl) Efe*. Tfyy^-'l-X. Uhn^-^ ;VX. -x/k-^ 

't'-^yi^xi*. ^tzHT^ J ^ !VX\,zm.W-ti>'0 4 iv 
x^^<;y^^^~^^m:th:ihiM^'Chh. *f^L 
<{4. >I<^.i^i: 

mzMhx^-^^. h-b-'L. ^wm^m^z-ov^x . 

[0034] h n^^-^f :a-^*Hfla^co;S^i> J: 



^m<^iMn,Z'^m'th:LfkB^t^hmmznLx 

( mUi. OTtiem-f-^ i d t CO ) COMMIT 

ixfz^^Wm^^-^^V^^YWB^l^-^t^. ^til±. f3ESO 

MoMuLV (^rO— — fijt^^^;!^ 
X) . MVS {A-XSi^m^A )VX) ±tz{±{o\x)y\yyV 
^t-XSl^hO'^'f/UX (Fb29) i*-C*-?Tt J;V^, ^ 
a{4. )VX41tf-cr)mmiZimti:'^-i )VX U 
H gag . po 1 j: l^/ i tzliemCO h^yx X'COmi^ i * 

i^-ti>^t-fy^T^^m^n\^x-mm^^h. roj;^^ 

XMiZMM^tlX^^h (PA317, Psi CRIP GP+Am- 

RX'coiSL^ (m^mMy\=''e-:^-lzJ:^y°v3=t-^~ 

ffiilFR 94 08300*3 j;?/FR 97 05203 ^#E®) , 
[0035] itMlcUBfi.Xar-fV'^-Y/l^X^^'^'- 

(-r^*?*>. EK E2. E4iixr/xtfzitii-immcr)f^ 

■^^i^miK^tit . mmcofzMzsmco^j'-^^< i: 1 1 

mm.(^x'kt)mt.LVK tt-L. ^tin. ssuco 

* /itsMffl) ^wx J: -^X'Mmxmimu^ hyyx 
izmm^tL^m'o. ^<^mt/x3k. m\,z. e2. E4i>j: 

Xf/t.tz\m-l5mMcf)±X i /-c i 4—313 tct^«*-^ ;i h 

, Mtlf- mSai^WO 94/28152fcJ;t'^W0 97/041 

igtiBai^t^otffi-^-ri m^tLx. ^mmn 

a — ^ y ^MM-y] ^mim^^hfz^\z ^ rfJtiAjvx 
^^^~\tt.fz. ^mmytmm<r>±x t ^ {4^3&>m 

:^^tiX\-^XhX\\ mcOimizJ:tii^. m.^lZ'£^McoM 
-tKph-h. ITR (MimMRU) ii2:X/ 

^^-commii. mti^v^ssa.mm<TmijizmLxmt^ 

y^^ jvxcD-yyj^mM. tfzit'J'^^<ti>2-::>cr)m^ 
him.<7^Ty-'/^A)VxyyM.cr>mi^^^XsJ^-^r^) -y 

Hi*-r-feo-ci> mz. A 5^mM.<nrTj'^4)V 

XCAV-l * /S{4CAV-2. ,ft^^<?ODAVt Ttii'^ ^-^igiO 
3aBadT"§X.i>. watTtctV^ (Zakharchuk^> , Arc 
h. Virol., 1993, 128: 171-176 ;Spi bey et Cavanagh, 
J. Gen. Virol., 1989, 70: 165-172; Jouvenne A) , Gene, 
1987 , 60 : 21-28; Mi ttal . J. Gen. Virol., 1995 , 7 
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6:93-102) . Lti-L. *f ^ L < {±CjfiLitM. #tC2Mi 

{f. wo 96/i707o^#.^) (cioT. tfzimmmf^z:^ 

amfc j;t^'Prevect, 1991, Methods in Molecular Biolog 
y^. ^7^. 109-128M ; E. J. MureyS. The Human P 
ress Inc. ^ 

[00 36] mm^K ^SM't&'y-^ Ji^^'<^^ :^-tfzii 

[00 37] f^^^7kX^^:^-t^M^^*S^^. ^ti 

^<?Oj;3^r{t^^i3S:fflv^T. mz. 

^Ii:5&^'nrtgTS>'& (Rolland A, Critical reviews in T 

herapeutic Drug Carrier System, 15, (1998), 143-19 

Felgneric). 1987, Proc. West. Pharmacol . Soc. 
32, 115-121 ;Hodgsonfcit;^'Solaiman, 1996, Nature Bi 
otechnology 14 , 339-342 ; Remy ^> ^ 1994, Bioconjugate 
Chemistry 5. 647-654 5r#3g) . ^^IS^fl^MS^tC itt 

L < ^ -f /i^xs a t (.± 4^ ttliWT* T i> j: I o ^ 

ti. WittiillWO 98/08489. WO 98/17693. WO 98/ 

34910. W098/37916. WO 98/53853. EP 890362^ /t{±WO 
99/05183t^$ixTV^S„ ^ti^lt. mz. 

(Mjttf. DOTMA (Feigner^.. 1987, PNAS, 84, 7413-7 
417) . DOGS i;^c{iTransfec tarn (^IftMf) (BehrA,. 
1989, PNAS, 86 , 6982-6986) . DMRIE^TtfiDORIE (Pel 
gnerA>. 1993, Methods, 5, 67-75) . DC-CHOL (Gaoet 
Huang, 1991, BBRC, 179, 280-285) . DOTAP (S^ffi 
g) (McLachlanA>. 1995, Gene Therapy, 2, 674-62 
2) t?t{±Lipofectamine (^tffe^S) ) Xh-^XhX 



T 5 F T 5 y ( Haensl ert5 i t/^'Szoka, Bi oconj ugate Ch 
em. 4 (1993), 372-379) . r^>K'jv-j >1t 'J v- 
(WO 95/24221) . >f ^ V > tfzii-^ ^y^i^ 

\)r\jt:uy (wo 96/02655) . ^b^f>\ 7t:u (r5 

(mtif. V-Jy (US-5,595,897t3t{±FR-2 

719 316) ; 4M'&ft ; To 5^ 5 y ; -f 5 

y ; 5>'?Ky^-^ix'>'^;t{i-f ^yyt^VT^^uy 

(WO 96/02655 ) ; U b'::i;Pr S > ; DE^^gfi^t^ V ^ 
^:tytt*.^UV- (Mi.{f. 77l^^>^. ; 

;l^X^lxy (P(TDAE) ) ; ;Ky tX^>>> ; *^y:t/l^- 

; -p-r5 yx-J^l^y ; ;Ky:t^^r^'>' ; n 
-*rU;><^7i7Ui^^f (i^J;t{f. HPMAl?*rU V— ; N-(2 

-t Fn^>Tnt7W-;^^^ y;Pr ^ F) ; US-A-3 9 

10 ^mzi^m(r>\\z^^^ j^^i^vu—ht ^^odeae*." u 

rL;Pb°uU Fa^*. x^XF^y. T^U/PT^F. 
9 9 U 1/- F U b'^;l^b°n U F yy< 'f^)VT9 'J 

yi^r^yrnbvi^F 'j^f^/i^oi^^bry^-^A ; 

r 5 FT5 > ; T^n^^T^t;'^ (SttiliEP 98401471. 

2) T^5oTi> i^/^o ttA^?5^t>^:>T. ^c^OUXFii^ 

-{i. y •y*^ti$fLTV^T l> l ^ ( M^«\ WO 98/3491 
0&#.^) . lo<:=0**fJ^^^T1±. 
}V:K^9 9-\t±fz. rVa^X-yV (^Ji_{f. 4^tt. M 
tt^fc{imt?ff«L^cii«) ^-^Oo ^tLi^^tt^tt. M 

^gilgc^^^ y y AIM (Mi-Jf. ^^:^yr&'J)Vn')y. 
;P>f yi^F— -b^ S F^J^^ii-bi^Tos^Ffc it/-?- 

ix^c^T^n:^^-) ; —m.mz'i->amy:.mimsm%^ 

F ./F:^ A y r ^ V)V n y y , y ^ y -i )V^s xyr^y 

J —}vr s y (PE) i t/^Tj^x :7 T ^yjv^^ y -b n-;F. 

j;I/^^fLi^i7)r^n^^ ; 7}^::<y^r^S^VFr7 y y. X?;F 

>^:^yby. Tf.xyrf^s^VFx^^ywFT^y. ^y 

>>'-*?t{±Fy-T>^;F^ry-bn— ;F. i^^ija- 
;F::/y-bn-;F. ?^xy rf^s^yffi^Ttfi^^l^Joy yjjg 
^yn-ybF. rnx^'^^'^y^^y. ;{?>^*y>f >-F. 

x:ty-A(niosome) . t.fzm^m.<^M(^mm.t.fzw^ 
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[00 38] ir>cr>tm^^^-^i,zxmi. se^coji&ff 
m^nmm'f-^^t^.it^^-t^k^rSM-ti,. mm 

[0039] WMf/S^'JC7)::t: U'^T^ K * 3- Kt-|>ffi 

j; t^d^ y ^y'-f- K ^cOmRNAcOiJIR Sr «rtg l>Z-t^-^X COM 

h^-h— tr') . MT ( > ; ^fc Ivor/ij. 198 

7, Mol. Cell. Biol., 7, 838-848) . a-lTV-^hy 

— K-t-g.)tfE^^«rn^:-^— (Tabin<i>. 1982, Mol. 
Cell Biol., 2, 426-436) , SRa (Takebe^>. 1988, Mo 
1. Cell Biol., 8, 466-472) , SV40'>^;PX (S/ST 
;kX) coa^7°a^-i?'— . RSV (^-^XI^M"^ 
-f;I^X) (JOLTR. MPSVcOTn^r— — . Tn^r— TK- 
HSV-1, CMV^-^/L'X (-tf-^ h^;!5faf>-<;l'X) <Z)D3ffl7° 
n^— . V^'f-yp7.5k pH5R. pKlL. p28. plliO^^ 

i:.VK Wt. T?tl»«-r^'^yc^3SfE^ (Foster^.. 
1992, J. Biol. Chem. 267, 11995-12003;Shiinizu^>. 1 
995, J. Biol. Chem 270, 7631-7643) . TitjKsOSJf 
i^yMM (katoh^,. 1994, J. Biol. Chem. 269 , 30538 
-30545) . -f'XSy (EPO 999 278;Mericskayii.. 1999, 

Current Topics in Pathology S^93^^ 7-17H^ Desmo 
uliere et Tuchweber^, Springer-Verlag Berlin Held 
elberg) , SM22A (Kiin^>, 1997, J. Clin. Invest. 100 

1006-14) iOrn^:— ^— ^5IMLTi> iVi» t#5E<7)T 



S^^JI^OM:^ Sr -r -g. ^ ^ ^ TC7 ^ - - tc:^ t T 

a-T^'f-y. SM5:t>->'filI(SM-MHC). fX^yt-fz 
m^Mzm-t&m^^mmEP OO 44 0208.7tifiti5(;Oj: 

■3 ^c-r a ^ - - . mmmmffoy'ci^-^ -mma i 
fzim^cTy^n-rxim-it^m^^ t to * tzim 

-mmzm-t&i^commt:mm~t&. tfz. mmm 

a mco^y-f- K ^ n - H -r ii-^i: < i: t 2 o OEM Sr , 

m—^fzi,rMJjmizifA.xhj;:\^ mt. m^y^'^— 

v^) . 

[0 04 0] mmz^ :i(D3'-(y°<r)i^Myimmx-ii^ ^ 

^iXhtrtmmii. ifciR (WO 94/29471) tciBKSn.Tv^ 

mtmmi^ttz. mm\^mm. mnixu'xttzi^ 
ms<^. -^m. ^-^ttziimmiZii^mt^ti^^mi^ 

tfz. :^^mx'mmLxi,j:^^mmmfz. ^ti^^m 

mmMc^) yjj^n tcfiatf i t ^^t- ^ j: 3 ^hs^s 

T ^s-f k s ^ ^ss^t" $> -? -r 4j i V \ 

[0041 ] 3|s:^9Ji«IEIlIl*lT\ SB'^'T)*^ U Y . 

h i> I- ^immt. f^Ji^M (muted) U ^r-f- H Sr n - F 
-r^1SKffi^iJtO^#:i7t{4-gE(50^Srffiffl-rf. i i:*^^^r 
ig■r'^5•l.*^ fit, .IcDrf^'U'^r-f-KcOStgioit^'m 

oJ.l±fO 5? k :t f - F ^0^^:^^ i ti^ / ^ J iSMis J; t/^' 

y^7°^ F Sr 3— F-f l)iE?0*i j;£/'SiJ<^^'-^ r^O^tU^ 

T^F imtii. mmmm. mnm. ^m^o^ri- 

F ) F^^^e?'J^ol^-^^^li3ft^i>>^-^' 7''u ■y f*° 

[0042] *S|aJf«ffl^. #tH^B^^*3<i:t/"/4fc 

it/'ti^to-f ybb-^'-^3-F-f-|.afE^- jfli««il 

(vasoprotective)^Stt, «m5(«l$'Jvgtt. BfTTiKF- 

(proapoptotic) iSttt ;t{i*HBaf«WvS'[4 5r*-r S 4t 
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t-ia^SixTV^^ :Kibbe^). 2000, Circ. Res. 86, 82 
9-33:Macejak4>. 1999, J. Virol. 73, 7745-51; CI audio 
Ji,. 1999, Circ. Res. 85. 1032-9 ; Perl man . 1999, G 
ene Ther. 6, 758-63. 

[0043] *^B(!tcJ:-i>ge^c03lg^tJ;-r>-r:?-h' 

(.■^ : iHBa)ii»mcpi«-f--g.?K'j'<r^K p2i. p 

16) . mm^mMiirFmcDmmm. mL<i±-t^ 

^Vy-itc^G^K. GAS-l. GAS-3. GAS-6, GADD-45fc 
-myc, c-myb, Cdkii it/H-rasCO-Y y b t;':7— 
as. Be 12, BcllX, Bad^Jt{iflil<7)T>'iS' :J— A h , SSsm 

ftm^ y -^7°^- F\ mt if . rt^)ig«ia^-si ( vegf) . h 

^yxy^—^y ^IMMH^ tgfjs X X/mz , tgf « J; 

F, aXl/mt/Z^ FGFafcit^FGFb), Mi«^H^ (TNF 
fciU^'ftl-CTNFttfc it/TNFyS ) , CCN(CTGF, Cyr6K No 
V, Elm-K Cop-li3j;?>Wisp-3^#ti'). :Ji-HStH^/)fF*H 
l!a)S;*H^(SH/HGF) . T>'>^':t>''i->', Tyi/'^T^^X 
^y lfcJ;l/:'2) , T>'i^":tT-y>>-2 . "tf 

>f (miz^ yi^~y x.vjy0t5j:v:r^^ts) 

ybb^'-Tjty-^T^K. :^y:i=J—y%mMm (ra 

MAP^-h— f-ni^y^-^—- trV-feT^'— , jSc^ftH 
^) . fasy;(fyF. g*S3tfE^*!ttj HSV-t 
k, i^Vi^y^Tti — -IfWesaminase) ) Sr^tf, MM 
» §r ffilS t ?t U laW-r t 'f § S U -^T^ K , 

y^T^F. <giiiia-? (i^viiiH^, usixH 

— tf. (eNOS^yttilNOS) , SOD, b\ ^A::t 

y y T s y f y 

HiaH^, P*-<ybb-^-, i^Jxif, « lT>-fhy 
7°vXalphalantitrypsine), h oybVII I, P 

TOT--^-^-— IftOlfl^-^' ybf^— (TIMP 1-4), ig^^H 

y. tiJ:im'9-ism\:tf:iim^v^A yt:-tt^m[f^i^ 
^^^■x■f■o>•^'-b7°:^'-i*^oM•^s^5J) , yv~^ 

{li-ijv^Vi^y—'^. CAT, ;ki/7x5— fc:", GF 

p. . . ) , ^kXfmiWMzi.'^X^'dmM.<r>\m:± 

fzM'fm^z-^WiX'hh 1 12.46 i^tcz CO;^ y ^ 



[0 044] ^iISiSt#Siil>ie?iJ(cJ;'.T3-b'$ 

fiif»*Stt^*^-i) y ^r-?- F , iMmiiMaH^ , 

^'i&KmUzU^\,zmE.^fL^^^ (Gillis±3j;t;^'Wi 
lliams, 1998, Curr. Opin. Immunol., 10, 501-503) 

T'^bO, ^mM(7^\m.i,zm^h^<7mm\i. wtcstepha 

n D (Mol Med. 1997, 3, 593-9) t J; oT^J^S^lTV^ 

ifmfin:L<nm&m<zX.K\t^ BeVJ*.°y/^T^F 

<tt/?"§':^'^ (Stopeck A. 1997. Cell trcinsplantatio 

n, 6, 1-8) o 

[0045] ^W^\Z^fL\t. Sa^cOTKy^T-f YMt. 
fz , ffiff MvStt Sr *t- ^ y '^Ti^ K o T ^ j; V> . 

t ti^X'^ h ::<9nTWfA fe'C0>f y\L b"r?— (TIMP 
1-4) Sr:^-^- (Cheng L. 1998. Circulation. 98, 2195-2 
201) o 

[0046] if.wmmyMim\,z^fat. as^£7).t°y 
gi, ii^r>c^W(7ymmk^^'fh^h\>zX.':>XM%W3.\^ 

ffl ^: if-X h lil*5ffi^ST'& ( Hi karu 

U, 1997, Circulation, 96, 2272-2279) „ 

[0047] ■^mm'moymimi.zii.mt. se^io^f y 

•^T^KJi, lflL'^M*SttSr*-rSjJ^y'^T^h'T'3S 
I.. H«^iOl^R&tC*tt--l.lfil/J^«i*tSMH^(PDGF), 
hny:^fXrK>-i^'>'(thrombospondin), ^^fflflaH^ 

(FGF) , VyyT.-y^ — ^yym^Wf (JG^a^Vf^ 

^i^^iX-r*3'9 (Cerek, 1991, Am. J. Cardiol., 68. 
24-33) , l^&Ji!t:RH^^(VEGF)coaiiJ{±, ««L^cll)M 
<r>'WH&\t (re-endothel ial isation) t:*f-f-S -ecO-f^ffl 
tCj:'5T-f >b4<TJ: '9i¥»:i^§ixTI-'>-l. (Asaharan 
Circulation, 1994, 3291-3302) . 

[0048] i^mfiom'^y^m^zi.fiii^ sB^co>-Ky 

To h' ^ -y iS^Xr^^JJ^^^tg-r-^i. , (a) 1 

mMW^lV^X-^A ^IxXcJO^S i^V^-f— -bi'dK HSV-1) 

i: Ti^i^ n ydJVt. tz\ifj'yi^9xi b'/KGCV) i: co^Tii 
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'tr(CDase)i; 3 -y )V^X3i^hi^y t!7)^T (Take 
Shi 0, 1994, Science, 781-784 ;Har re 11 R, 1997, Cir 

culation, 96.621-627) , Ml/tC±BiW(E. coli)«7° 

y >-^^'^jr>-F4^^4^y 5— b'fc 6-j<-?-;t-TU 

:t^i/ll;j^'iJ^'P-i-S^Hi;cr)'^r (SorscherA,, 1994, 
Gene Therapy 1, 233-238) ; E. coli<7):?"r— :y*X?f. 
y dO^l- h ^ y X :? I ^ — tf t 6 - ^-tf > (Mzo 
zi3 if^Moolten, 1993, Human Gene Therapy 4, 589-59 
5) b cO^TtmR ^tLXhX^-^. 

d^y^rf-K:?&^ f-syy^-^-- tr'^stt, ryy^ri^i^ 

ioitf > h i^y^T St— ^r'^Stt^Ot^l:*>^iig^KS;i^i>^- 
[00 50] mk\z. Be<)<5o>try^T^ iBua^r 

^Fasy^ifVFT-Si'jTi iVi (Luo Z, 1999, Circulat 
ion, 99, 1776-1779) . 

[00 5 1 ] 3|5:^BJ!coaei^cO.-Ky^7"^KSr3 — 

[00 52] ik^^mmLfzmmMii. mm^K^^-? 

^^—XhhM-^^ O.Ol-lOOmg, Sf^ L< {±0.05 10m 
«i:<50^. S^fJOSfjl^WiS^TiiCS— BmgiODNA: /<.^:5' 

— /i)i'^'</pxei!g<73t<?)-r'S>'i>*i-^. io*fcioi*pfu {y 

ra. Kfs t<{±io6tioi2pfut^opai, 

[00 53] -i^xi^coK-^SJiJg^tcJ; m 
[0054] SiJoStSiM«tc J;n«\ *^BBtc J: -?T#5 



mm^m.mt.tzmm-thmm.mmt-^. t.tz\m 

r;^t°y>-. i7'?y>', ^T^^^sy^^-'yco^gtt 
E) . -ftl«J§tn;!t?j«, huy:n^^y(7)-( y)zt:9~, 

yymmm. ^^'^y'^)y. k*. h^-f y. y 

yxy, 5 5— y. i^X^y, rJ7-^>^Jtt±-^ >- 

— V^y— A(pharmacosome)4'(::M'SS^X'&<> ^(^X 0 

^m-^nmit. :imi>ziKmzmM^ixxi5'o . mti:£. 

:^MUS 5 874 111. us 5 827 531, LIS 5 773 OZIifzli 

US 5 770 222^#ML-rij j;<, :itii>,cr)i^miiMmz 

[0055] ^mMcommim^'^xik^-txhi^-^mm 

mmfz. mM±tm^h.^^'^i:^/i'i:m^^xmijLx 

3&\ fi?i'ffi-c-.f)i>*^t^^{ir<ffltciff?fitt-c:-ftO, its 

tfz. mmi-^^^ti^^mfL r-Ja.^^yvt.fzi,m 
mm. mmm. ^^^m. imm&-^/^x 

i>i:\>\ i^mizj:^tk^cDfzibl,zit. i^ymtfz 

K iz J; r,xmMm'\t-ii-l^lz^mt^ >r t ibn-^ 

v\ isoj; o^rTDK^-viJ'li:, ^z. Ti^^'abVkt 
fc(±;i5?>i^^'oKVKGC:V). i^^?^7^:X4^;^r5 F(cycl 
ophosphophamide) , 6 - ^&}Vy° y yf-'^t^^ v-- y 
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^ -7 5 - y>\^^u->h >- y (5FC) S tiit 5 - y)Vit 

FU£^ftii*i|IS(5-FdUMP)60#^ET. l^tCjg^S^TdTMPT 

-a--g>n>f :3 7p'y >'C0j;'5^:S*^ (WaxmanA,, 1982. Eur. 
J. Cancer Clin. Oncol. 18 , 685-692) , feitfftf* 

-Sit t;: i -^TWJiaRNAct^-CS-FU^otMJn*?! iia;f 

bM^^-f— f<?)J;3^^» (Cadmanf,, 1979, Scienc 
e 250. 1135-1137) ^^IfflLTt 
[00 56] |5l«tC. iS#§iX^ffiJj!4!|^{it7^^. ^Ji 

/l-. Ji^-y— l-;!*^;!^ L-2eai; b'yfcj;?/ 
^;l^x;k*^i^h'(DM50). i^'x^/wx/WJi^^v-K. 

(EP 890 362Sr#3§) ) . Vf}-iy. >- 
^_Q^df.>'-io(lL-10)(WO 9956784). h T^l-O— 
•t'(WO 98/53853)fcJ:t>'i?^'^T— fercT)-^ ybf^'— (W 

0 9956784) mLM. T 9&yG) t^ht^l.'mi.'^m 

{f. ■7i/.^->-'>A(MG2*) (Mi.«f. EP 998945) HiXf 
/i!^{iU-f-'>A(Li+)) TS>-5Ti>j:V^, i<50«-^T' 
fi, 3ts:%HJ|co1tKa^#:4'tO-f :t^mW<^»{i:, 0.1m 

[00 58] ^Jx.{S\ 7^7^-7^;!. ifcii 20^0^ 

[00 59] jni«Iili'f-««t::*fSHfl^jlffi-rs zbh"^ 

^i,zmmLxi>j:^\ 

[0060] mmz. mizxKi&tsfz^co^mt. mm 
^ztti^^mxhh, ;itih<^mmi,zxh=iy-i''yi:i 



[00 6 1 ] *%9J<7Jft!l<7Jm*3 it/^fijfiji. 

tmmc^MTmimi^z^^rLh . 

[00 62]||»jl ■.mitiJ:X/2li^ 2o<^7fJteA 

[ 0 0 6 3 ] ^ 1 iOIgc7)[^. Tj^ -yT^^ y^/vsVP— >- 
(S^ffiffi) J (mis Interventional Technologies, 
US 5 797 935) Xx^- M^TWK^tCJ: -^TfflttS 

■^mi--^y^-^~^mm^^xm^m^wunir. *--:>ft 

r^v-r-f yi^Vs';^— y (^^ffig) j 3 

o4y-^ii:4 OtOf^/h^^h^if (microsurgical) P-*f — y Ix— 

^ y^-^-^i-wm-ti^ b . ]y^-y'u- rimmmzim 
L. mmmmm^zm^u.^ii^^. 

[ 0 0 6 4 ] '^T'. ^:^'yr'^ y-f^^tv— y ( 
g) J -tLX r^^T^'-(ReiB 

edy)^^;^— y (SiiffiS) J (1212. Boston Scientifi 

c/SClMED. US 5 792 105) j; o TS^Jtt . i<7)l. .X 

[00 65] ffifflstLS 200^;? x-f-'Wi, mSi&m 

nXt^ttTT^^i^ b 5— T^^L-J (US 5 556 408) . 
rp-vyn^/HOlSf^^rr^TJtgteSS^Ij (US 5 556 4 
05). rgi-tOit^*-f--l>Jflll=ffM^^VP->'J (US 5 6 
24 433) . ^eSr^Jfll^g^3Jlir/-^£5g||J (us 5 649 94 

4) . mmmim^zmm-t htzi^co^ua i-ifn 

ffij (US 5 713 913) Sr. r;^, •y-f -C ixj/V-^yl^— y (fi 
#«fl) J i^ftibDt^ffifflLT L iV^. rfff,^§|j (In 
terventional Technologies) . r Crescendo (SiSffi 

5) J (Cordis) . r infusciSleeve (SUffi^) j (Lo 
calMed) . rDispatch;i?T— f-^P OSIffig) J (Bost 
on Scientific/SCIMED) . ^ }zV-Xldr}V^—V^-^)V—y 
±ly—'f)V (SIMS) J (Boston Scientific/SCIME 

D) ;ef-f— f;t^^. ^v^f ^~j^fV—y (.^m^ 

[0066] m:WM2 : 113"- 1 0{4. -^WRCO:^-T~ 
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[0067] 7:?T— T-;P2{i. 3ifi®ai^*L, i^m^ 

mm (El^-f ) f}^h^a.~y^mLX-S%imi^-th 

[0068] J<.)V~yb\i^cr,mM±.\,zm^ 1 6 

0. t mui. mmiA) m.(^^mm. 

[0069] ;?5'T— T'/l-'C03af4Sg|5«i:* /^C, ^^hiJl-y-/!^ 
^x^. F^fiiJ'y-;L'4tOM'9tcff5I-r^J:3Sll 

mi^y-;l^2 0{4. IKMMasSrW-r'S.;^?^ (cuff) 

DLxt-i'o. mm L fzA\ W'lmmimm ^ ffn> . 
[0070] ^(^jm^i3}flii>zmi\Lfc^coms^22ii^ 
:^^—7^)i-<7MizM Lx^mzwmi-^ M:i-^w^^^y 

^-jV-^^-t^. ■lti^cr:i^^y^^jUi. —m'3l>z ruj 

X) 2r*L, ^-v>-^^;i^«7)jsgp{4. mmizn^-oxwrn-t 

-I. r u J 0]£g|5ti*tJtB^'l) » 

[007 1 ] mzm9:b^t^j^:b^'0m X 0 ^Z, Ay 22 

it^c7))&w&i'(YLxi-A~y2 6izmm^tix^^ 

[0072] s©:'lt*7{4S^Wtttcff5l^tgT* i-; . 

[0073] =S-^^y:t-;l-^?E*ffil54!Bj&ffiji^tTJll'S= 
4 {4. ii•ia■^-rW^'-2 8fcJ;^/f•J^-r2 6 2r^LT 
[0074] 3ts:^B^<7)j5r-f-x;l'C7)3fi^4l^t{i:. jfifi 



X-^XUi^^ti^. 

[00 7 5] IMBJLT SstT^T— T-;l^5r. :^WM<7)Um 

t:mmth tzi^^zpxrcom^Tiim't^ . 

[00 76] i^m^ti^'s 1 4*^'h hffM^mmx'h^ 
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1. Title of Invention 

DEVICE FOR ADMCNISTERING A COMPOSITION 
IN A DUCT OF A HUMAN OR ANIMAL BODY 

2. Claiins 

1. Device (2; 102) for administering a composition 
In a wall ot a duct (14) oi: a human or animal body,, 
characterized in that it comprises means (4; 104) able 
to enter an inner surface (12) of the duct wall to make 
blind openinqs (36) in a thickness of the wall, and 
dispensing maans (20; 4.20) to place the composition in 
contact with the openings. 

2. Device according to claim 1, characterivsed in 
that the entry means (4; 104) comparise cutting parts 
(il6) or perforating parts (16), 

3. Device according to either of claims 1 to 2, 
characterized in that the entry means 104) are 
radially expandable relative to an axial direction oi: 
the device. 

4 Device according to any of claitns 1 to 3 , 
characterized in that the entry means (4; 104) are 
associated with an inflatable chamber (6; 106) . 

5- Device according to claims 2 and 4, 
characterized In that the cutting or perforating means 
(16) are carried by a wall of the inflatable 
chamber (6) - 
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6. Device accoirding to claim 2, characterized in 
that the entry means comprise arms (140) carrying the 
cutting or perforating parts (116) . 

7, Device according to claim 6, characterized, in 
that the arms (140) are associated with a tube on which 
an inflatable chamber (8) is mounted. 

8- Device according to any of claims 1 to 
characterized in that the dispenser meang (120) are 
radially extensibla relative to an axial direction of 
the device , 

9. Device according to any of claims 1 to 8, 
characiierlzed in that the dispenser means (20) have 
channels (24) able to receive the composition, the 
channels being open in a direction opposite to an axis 
of the device or closod by a wall containing openings . 

10. Device according to any of claims 1 to 9 , 
characterized in that the dispenser means {20} 120) 
comprise a wall having outer openings (124) , 

11. Device according to any of claims 1 to 10, 
characterized in that the dispenser means (20; 120) are 
able to surround the entry means (4; 104). 

12. Device according to any of claims 1 to 11, 
characterized in that the dispenser means (20; 120) are 
able to slide in relation to the entry means (4 ; 104) 
along an axial direction of the device* 

13. Device according to any oi: claims 1 to 12, 
characterivsed in that the balloon (4; 104) expands the 
dispenser means (20; 1.20) radial fashion. 

14. Device according to any of claims 1 to 13, 
character i'>:ed in that it is intended to administer a 
composition in the wall of a blood vessel such as an 
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artery <14) , in particular an artery carrying a stent 
(30) . 

1^, Device according to any of claT^ms 1 to 14, 
characterized in that it is a catheter. 

16. Device (2; 102) for acJministerlng a 
cdnposition in a wall of a duct (14) of a human or 
animal body, characterized in that it comprises means 
(4; 104) able to enter an inner surirace of the duct 
wall to make blind openings (36) in the thickness of 
the wall, these means carrying cutting parts (116) or 
perforating parts (16) and being expandable radially 
relative to an axis of the device, the device 
comprising dispenser means (20; 120) to place Lhe 
composition in contact with the openings, the dispenser 
means being radially expand-^»ble and able to aurround 
the entry means (4; 104) . 
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3. Detailed Description of Invention 

The inventiion concerns a device and method for use 
in the administration of a composition in a duct wall 
of a human or animal body, especially for the treatment 
or prevention of atherosclerosis, in particular to 
combat restenosis subsequent to the implantation of a 
stent in a blood vessel, an artery in particular. 

Atherosclerosis {Ross, 1999, Am* Heart. J. 138, 
419-20) is a disease of the arteries characterized by 
invasion of the intima by several cell populations 
(smooth muscle cells forming the wall of the vessel and 
inflammatory cells) and build-up of collagen substances 
and calcium leading to increasing stiffness of the 
vascular wall and narrowinq of the arLery lumen. One of 
the most serious consequences of the blocking of the 
vessels, also called stenosis, afCects the coronary 
arteriss whose role is to irrigate the heart. Called 
coronary deficiency this disorder causes myocardial 
ischaemia whose mo8t frequently associated syndrome is 
myocardial infarction (Roberts, 1998, Am. J. Cardiol, 
82, 4lr-44T) , 
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Two forms of treatment: for atherosclerosis-induced 
stenosis are currently available to patients » 

The first type of treatment,, called coronary 
bypass^ is chosen when arterial stenosis is major and 
multiple (HZaglo et al., 1999, J. Am. Coll. Cardiol, 34, 
1262-347) . It is surgical treatment which aims at 
restoring blood flow to tha myocardium by by-passing 
the blocked coronary artery. To achieve this, a section 
of mammary artery or saphenous vein is grafted to above 
and below the gtenosed part. This heavy procedure 
requiring the opening of the chest cavity is only 
performed in a limited number of cases when the second 
form o^ surgical treatment proves inapplicable - 

The second approach, called percutaneous 
transluminal coronary angioplasty consists, during a 
first step, of inserting a catheter inside the coronary 
artary at the site of blockage, one end o^ the catheter 
being fitted with a balloon. The second step in the 
procedure is to inflate the balloon In situ so as to 
compress the atheromatous plaque against the vessel 
wall restoring sufficient coronary opening to allow 
satisfactory myocardial irrigation (Cishek and Cershony, 
1996, Am. Heart. J* 131, 1012-7). This second technique 
is the one most frequently used in patients suffering 
from coronary deiTiciency. It accounts for 50 DOO 
surgical operations in France per year and 500 000 per 
year in the United States, However the trauma su-Tfered 
by the atheromatous artery during dilatation of the 
balloon, in 30 % of cases, leads to the onset of a new 
lesion, called restenosis at the site of dilatation 
(Hong et al. , 1997, Curr Probl Cardiol, 22, 1-36)* This 
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restenosis charactarized by further narrowing of the 
artery Is in fact due to the onset of two successive 
phenomena • Firstly arterial remodelling occurs which is 
a constriction of tha vessel in response to the 
dilatation phancwnenon and occurs in acute manner during 
the hours following after the procedure ( Pasterkamp et 
al., 2000, Cardiovasc- Rss . 45, 843-52). Secondly 
restenosis may be caused by excessive scar healing 
characterized by a proliferation of smooth muscle calls 
(SMC) and abundant synthesis of extracellular matrix 
(ECM) leading to symptomatic re-obstruction of the 
treated coronary artery in the months following aJrter 
the angioplasty (Schwartz et al . , 1996, Int. J, Cardiol. 
53, 71-80) - 

This remodelling phenomenon can be overcome by use 
of the « stenting » t3chniqu3 performed after 
angioplasty which consists of inserting a reinforcement, 
generally a metal mesh tube called a stGnt. The stent 
fits to the contour of the vessel wall imparting 
artificial mechanical rigidity to the artery, which 
prevents the occurrence of the acute constriction phase 
and provides a wid3r arterial diameter. Within a few 
years this procedure has bean given general use and is 
henceforth standard procedure in cardiology surgery 
(Goy and Eackhout, 199B, Lancet 351, 1943-9). 

However, although this technique has brought a 
notable improvement in the short -term prognosis of 
patients treated by angioplasty, recurrent blockage or 
restenosis still occurs in 30 to !>0 % of patients 
within six months after the implantation of the stent. 
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It is nonatheless important, to note that in such 
cases the arterial narrowing at the site of the Btent 
is solely relat3Cl to call proliferation and does not 
involve the phenomenon of arterial remodelling. In this 
case the term intra-sLent restenosis is used which is 
currently treated by r3-dilatation of the obstructed 
area by means o^: repeat anqiopla;s ty . Unfortunately, 
this treatment leads to more frequent and more rapid 
re-restenosis of the dilated lesion. (Bossi et al. , 
2000, J. Am, Coll- Cardiol. 35, 1569 -76) • 

The high incidence of the phenomenon of restenosis 
in patients treated by angioplasty and/or stent 
implantation raises a veritable public health problem 
responsible for an estimated cost of 2 billion dollars 
per year in the United States. To date, no effectiva 
pharmacological treatment is available for the 
prevention of restenosis whether related to angioplasty 
and/ or stent implantation. 

Braohytherapy based on positioning a catheter 
fitted with a radioactive source at the site of 
arterial narrowing can overcome cell hyperplasia 
(Waksman et al , , 2000, Circulation 101, 2165-71). 
However, this procedure which leaves the wall unhealed, 
leads to late thrombosis and is accompanied by cell 
proliferation at the margins of the irradiated vascular 
segment (Waksman, 1999, Circulation 100, 780-2). At the 
current time, it does not offer satisfactory treatment. 

Another approach currently being evaluated 
concerns the development of gene therapy* Gene therapy 
can be fairly broadly defined as the transfer of 
genetic information of interest to a cell or host body. 
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Most gene therapy strategies use transfer vectors to 
convey this information to and into the cell target. 
Numerous transfer vectors, whether viral, synthetic or 
plasmid, have been developed in recent years and have 
been the subject of numerous publicaLions accessible to 
parsons skilled in the art (see for example Robbing et 
al., 1988, Tibtech, 16, 34-40 and Holland, 1998, 
Therapeutic Drug Carrier systems, 15, 143-198). 

Moreover, extensive experimental data is available 
concerning the transfer of such vectors containing 
genetic information of interest, genes in particular, 
into arterial cells. By way of example, adenoviral 
vecLors may be cited which make it possible bo consider 
a gene approach for the prevention and/ or treatment of 
restenosis. For example the transfer oiT genes encoding 
inhibitors of the migration and proliferation of smooth 
muscle cells of the arterial wall appears to open up a 
promising path for treatment (Kibbe et a\. , 2000, Circ. 
Res. 86, 829-33 ; Macejak et al. , 1999, J. Virol. 73, 
7745-51 ; Claudio et al . , 1999, Circ. Res. 85, 1032-9 ; 
Perlman et al , , 1999, Gene Ther. 6, 758-63). However, 
several problems remain to be solved before 
intravascular gene therapy bacomes part of clinical 
practice, especially problems related to the eCficacy 
of vector transfer into the arteries. 

Indeed, the transfer or vectors to the normal or 
atheromatouig vascular wall, in particular to its 
constituent cells, remains limited in efficacy. The 
elastic laminae which impart plasticity to the arteries 
form a barriar hindering the deep penetration of the 
transfer vectors, and the presence of calcified 
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atheromatous plaque in patients further reduces the 
efficacy of this transfer (Mailiard et al. , 1998, Gene 
Ther, 5, 1023-30 ; Rekhter et al., 1998, Circ, Res. 82, 
1243-1!>52) - Similarly, the restenotic tissue formed for 
ths most part of smooth muscle cells and inflammatory 
cells contains an abundant extracellular matrix which 
forcms a barrier considerably reducing the transiTer of 
the vectors to and into the target cells* 

In addition, the intra-coronary administration of 
transfer vectors is made difficult by the heart's 
oxygenating -function carried out by these arteries. 
Reported experiments in gene therapy conducted on the 
carotid or femoral arteries of raLs or rabbits require 
the obstruction of blood flow in order to contact the 
composition containing said trans fiar vector with the 
vascular wall for sufficient time to produce maximum 
administration efficacy and hence transfer of the 
vector to th3 cells. This approach is not compatible 
with the function of the coronary arteries for it is 
impossible to obstruct the flow in these vessels for a 
long time without causing a serious cardiac disorder 
due to insufficient oxygenation. Consequently, the 
contact time between the coronary arterial cells and 
the composition containing the transfer vector must 
necessarily be very short which often leads to low 
vector transfer efficacy to and into the target cells 
of the treated vessel wall. 

In this context, one purpose of the invention is 
to provide a method and device with which it is 
possible to administer a composition quickly and 
efficiently in the wall of a duct of a human or animal 
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body, even if a filuld itiaY circulate within thig duct. 
More particularly, one purpose of the invention is to 
provide the possibiliiiy of administering transfer 
vectors, or compositions containing the same, quickly 
and as efficiently as possible to target cells located 
in particular in the thickness of the wall of said duct. 
More especially, this efficient administration of said 
vector or said composition leads to efficient transfer 
of said vector to or /and into said cells. 

To achieve this purpose, the invention firstly 
concerns a method for administering a composition in a 
wall of a human or animal duct, characterized in that 
it comprises the steps consisting of: 

- entering an inner surface of the duct wall to 
make blind openings in a thickness of the wall; and 

- placing the composition in contact with the 
openings made In the wall. 

The method may be conducted using two separate 
devices (example 1) each one used to carry out either 
one of these steps, or using a single device combining 
the two properties (examples 2 and 3) , that is to say a 
single device to carry out the two above-mentioned 
steps. 

According to one particular embodiment, the 
invention concerns such a method for the treatment or 
prevention of restenosis or re^restenosis , and more 
particularly when it occurs at iihe site of the stent. 
In one particular case of the invention, a said stent 
has been placed in said human or animal duct after 
treatment of said duct by angioplasty. According to one 
particular embodiment, said composition preferably 
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con1;ain3 at lest one transfer vector- According to 
another embodiment of tiio invention, said composition 
contains a drug abls to treat or prevent said 
restenosis or said re -restenosis - 

Therefora, by means of the openings In the 
thickness o^. the wall, the composition is placed in 
direct contact with the wall cells, and more 
particularly with the cells which are located in the 
space between the neointiraa and the elastic lamina. The 
administration oiT this composition, or of the compounds 
contained in said composition, is therefore effective, 
even if the contact time is short, for example if a 
fluid is circulating within the duct. 

In the particular case of administration using the 
transfer vector means of the invention, or of a 
composition containing said vector, to combat 
restenosis or re-restenosis of an artery, it was 
experimentally found that the accessibility of the 
vectors to the wall cells and their transfer into the 
cells was more generalized and extended deeper into the 
thickness of this wall, making it possible to envisage, 
over the longer term, more efficient prevention of 
restenosis or re-restenosis . 

Under the present invention, by « to enter » is 
meant to indicate that cuts and/or perforations and/or 
erosions are made in the thlcknesfj of tJie duct wall to 
make openings. « To cut to shear », « to slice »r 

«to incise » or « to section » and « to pierce » « to 
punch » or «to bore » or « to erode » or « to fray » 
are synonyms of « enter » within the scope of the 
present invention. The « openings » in the meaning of 
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the invention are called « blind » since they are not 
perforated end to end in t±ie duct wall. These openings 
have different appearances with no particular- 
limitation as to their section or orientation. 
Therefore said openings may have the appearance of a 
cut of variable width {for example 0.5 to 10 mm, 
preferably 2,5 to 5 mm) as may be obtained for example 
with a blade, razor or knife. Such openings may also 
have the appearance of a hole, a pinprick of variable 
diameter (for example from 0.05 to 1 mm) as may be 
obtained for exampla with a sharp tip, punch, trocar. 
Said openings may also have the appearance of thinning 
or oZ a rubbed surface such as may be obtained with a 
scraper, a rough surface, abrasive, J:or example. Said 
openings may also have a diffuse, necrosed appearance 
as may be obtained for example through the action of a 
chemical compound, appropriate localized radiation. The 
openings obtained with the invention may be made 
longitudinally or transversely relative to the axis of 
the duct; also thsy may be invariably made along a 
radial or oblique axis relative to the thickness of 
said duct. 

The parts of the device according to the 
invention u^ed to obtain said openings may be made of 
different materials such as for example a metal or an 
alloy, e.g. a cobalt, nickel and/or titanium based 
alloy, some stainless steels ; a polymer containing 
polypropylene for example, PEEK, HDPE (high density 
polyethylene) , polysulfone, acetyl, PTFE, PEP, 
polycarbonate urethane, polyurethane , silicon, PTFE, 
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ePTFE or polyolefin. They may also be mada of a 
biologically acceptable maLerial. 

The method of the invention may al3o have any one 
of the following characteristics: 

- the inner surface is sntered by making 
incisions in the wall; 

- the incisions are made in a radial diraction 
relative to a longitudinal direction of the 
duct; 

- prior to the step consisting of entering tha 
inner suriTace , the area to be entered is 
dilated; 

- the openings are placed in contact with the 
composition by causing the composition to 
circulate in channels of which one surface is 
formad hy the inner surface of the duct; 

- the openings are placed in contact with tha 
composition by causing the composition to 
circulata in the channels of which one surface 
is formed by a wall having outer openings ; 

- the duct is a blood vessel, an artery for 
axample ; 

- the vessel is partially obstructed; 

- the vessal is fitted with a stent; 

- the composition is intended to implement 
treatment by geno therapy; 

Finally, according to the invention a method is 
provided to administer a composition in a wall of a 
duct in a human or animal body, characterized in that 
it comprise?? tha steps consisting o^: 
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- inserting the device of the invention in the 
duct ; 

- radically extending the cutting or perforaLion 
parts to enter the inner surface of the wall by 
making blind openings In the thickne^ss of the 
wall ; 

- arranging dispenser means ; 

- radially extending the dispenser means; and 

- placing the composition in contact with the 
openings . 

The invention also concerns a device for 
administering a composition in a wall of a duct of a 
human or animal body, the device comprising means able 
to enter an inner surface of the wall of the duct to 
make blind openings in a thickness of the wall^ and 
comprising dispenser means to place the composition in 
contact with the openings , 

In addition, the device may ofiTer at least one of 
the following characteristics: 

- the entry means comprise cutting or perforating 
parts; 

- the entry means are extensible in radial direction 
ralative to an axial direction of the device; 

- the entry means are associated with an inflatable 
chamber ; 

the entry means are carried by a wall of the 
Inflatable chamber ; 

- the entry means are associated with a tube on which 
a inflatable chamber is mounted ; 

the entry means are cutting or perJforating parts ; 
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- the cutting or perforating means are carried by the 
tube iix which the inflatable chamber is mounted, 

- the entry means comprise arms carrying the cutting 
or perforating parts; 

- the arras surround the inflatable chamber; 

- the dispenser means are racially extensible relative 
to an axial direction ol: tha device; 

- the dispenser means have channels able to receive 
the composition, the channels being open in opposite 
direction to an axis of the device; 

- the dispenser means comprise a wall provided with 
outor openings ; 

- the dispenser means are able to surround the entry 
means ; 

- the dispenser means are able to slide relative to 
the entry means in an axial direction of the device; 

- the inflatable chamber is able to extend the 
dispenser means radially; 

- the device is intended to administer a composition 
In the wall of a blood vessel such as an artery. In 
particular an artery fitted with a stent; 

- It is a catheter. 

In addition, the invention provides for a device 
for administering a composition in a wall of a human or 
animal duct, the device comprising means able to enter 
an inner surface of the wall of the duct to make blind 
openings in the thickness of this wall, these means 
carrying cutting or perforating parts and being 
radially extensible relative to an axi^ of the device, 
the device comprising dispenser means to place the 
composition in contact with the openings, the dispenser 
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maans being extensible radially and able to surround 
the entry means* The entry means of the invention are 
such that they can be used to make blind openings in a 
thickness of the wall as described previously. 

The method and device of Lhe invention concern the 
ill vivo administration of compositions ^ pharmaceutical 
compositions in particular. 

According to one prefer rad embodiment, these 
compositions are intended for the implementation of 
gene therapy treatment* In this case, said composition 
contains at least one genetic data item of interest, 
preferably associated with a transfer vector which is 
intended to enable or facilitate the transfer of this 
information to and/or into the target cells* Said 
genetic data item of interest consists of, or is 
included in, a nucleic acid sequence. 

By « nucleic acid» or ^nuclaic acid sequence" is 
meant a DNA and/ or RNA fragment, double strand or 
single strand, linear or circular, natural isolated or 
synthesized, designating a precise chain sequence of 
nucleotides, whether modified or not, making it 
possible to define a fraqment or a region of a nucleic 
acid with no limitation as to size. According to one 
preferred embodiment, this nucleic acid is chosan from 
the group consisting of a cDNA ; a genomic J>NA ; 
plasmid DNA ; a messenger RNA ; an antisense RNA ; a 
ribozyme ; a transfer RNA ; a ribosomic RNA ; or a DNA 
coding for such RNAs. In best preferred manner, said 
nucleic acid codes for a polypeptide ; in this case the 
term qene is used. 
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A « transfer v3ctor » according to the invention 
is intended to enable or facilitate the transfer of 
said genetic information or/and of said nucleic acid to 
or/and into the target cells. It may for example be a 
plasmid free of any compound facilitating its insertion 
into the cells but comprising said genetic information; 
a said plasmid or a said nucleic acid containing said 
genetic information associated with at least one 
polypeptide, in particular a polypeptide of viral 
origin, and more particularly of adenoviral or 
retroviral origin, preferably a said nucleic acid 
incorporated in an infectious viral particl3 (in one 
preferred case said nucleic acid consists of a viral 
genome that is optionally modified as proposed below 
and recombined in tha sense that it cantinas said 
genetic information of interest) , or a synthetic 
polypeptide ; a nucleic acid associated with a ligand. 

In preferred manner according to the present 
invention, « transfer vector » designates a recombinant 
vector of plasmid or viral origin. The choice of 
plasmids which may be used within the scope of this 
invention is vast. They may be cloning and/or 
expression vectors. In general, they are known to 
persons skilled in the art and many of them are 
commercially available, but it is also possible to 
build or modify them using genetic engineering 
techniques . As examples mention may be made of plasmids 
derived from pBR322 (Gibco BRL) , pUC (Gibco 6RL) , 
pBluescript (Stratag^ne) , pREP4, pCEP4 (Invitrogene) or 
further p Poly (Lathe et al., 1987, Gene 5/, 193-201). 
Preferably, a plasmid used under the present invention 
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contains a replication origin ensuring initiation of 
replication in ^ producer cell and/or host cell ( for 
example, the ColEl origin will be chosen for a plasmid 
intended to b3 produced in E, coll and the oriP/EBNAl 
system if it is desired to be salf-replicating in a 
host maimnalian cell (LupLon et Levine, 1985, Mol. Cell. 
Biol. 5, 2533 -2542 ; Yates et al. , Nature 313, 812-81ii) . 
It m^iy also contain a selection qane with which to 
select or identify the transfected cells (for example 
complementation of an auxotrophy mutation, a gene 
encoding resistance to an antibiotic) . Evidently, it 
may comprise additional elements improving its 
maintaining and/or stability within a given cell (cer 
sequence which promotes maintaining in plasmid monomer 
foon (Summers and Sherrat, 1984, Cell 36 , 1097-1103) , 
integration secxuences in the cell genome • 

In the case of a viral vector, it is possible to 
consider a vector derived from a poxvirus (virus of the 
vaccine for example, in particular MVa, canaripox) ^ 
from an adenovirus , a retrovirus , a herpes virus , an 
alphavlrus ( for example virus of tho Togavirus family, 
especially Semliki Forest virus) , a foamy vims or from 
a virus associated with the adenovirus. Preferably 
recourse is mado to a non-replicating and non- 
integrating vector. In this respect, the adenoviral 
vectors are particularly suitable for the 
implementation of the present invention* However, it 
should be noted that for the application of the present 
invention the type of vector Is o? little importance. 

Retroviruses have the property of infecting and 
majority integrating into the dividing cells, and in 
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this respect they are particularly suitable for the 
application which aim^ at acting on the phenomenon of 
restenosis. One recombinant retrovirus which may be 
used within ths scope of the invention generally 
comprises the LXR sequences , an encapsulation region 
and the nucleotide sequence of the invention placed 
under the control of the* retroviral LTR or an internal 
promoter such as those describad below. It may be 
derived from a retrovirus of any origin (murine, 
primate, feline, human, etc.) and in particular from 
MoMuIiV (Moloney murine leukemia virus) , MVS (Murine 
sarcoma virus) ou Friend murine retrovirus {Fb29) • It 
is propagated in an encapsulation line able to provide 
en trans supply of tha viral polypeptides gag, pol 
and/or env required for forming a viral particle* Such 
lines cire described in the literature (PA317, Psi CRIP 
GP + Am-12 etc,,,). The retroviral vector of the 
invention may comprise modifications in particular at 
the LTRs (replacement of the promoter region by an 
euJcaryote promoter) or of the encapsulation region 
(replacement by a heterologous encapsulation region, 
for example of type VL30) (see French applications FR 
94 08300 and FR 97 05203) . 

It is also possible to have recourse to a 
defective adenoviral vector for replication, that is to 
say devoid of all or part of at least one region 
essential for replication chosen from among the regions 
El, E2, E4 and/or L1-L5- Deletion of the El region is 
preferred. But it may be combined with other 
modification (s) / deletion (s) in particular affecting 
all or part of the regions E2 , E4 and/or L1-L5, insofar 
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as the essential defective functions are complemented 
en trsLns by means oc a complementation lina and/or an 
auxiliary virus in order to ensure the production of 
th3 viral particles of interest. In this respect, 
recourse may be made to vectors of the prior art, such 
as for example those described. in international 
applications WO 94/28152 and WO 97/04119. By way of 
illustration, the deletion of the majority part of the 
El region and of the E4 transcription unit is 
particularly advantageous. For the purpose of. 
increasing cloning capacity, the adenoviral vector may 
also be deprived of all or part of the non-essential E3 
region. According to another alternative, a minimal 
adenoviral vector may be used which only withholds the 
sequences ess^ential for encapsulation, namely the 5' 
and 3* ITRs (Inverted Terminal Repeat) and the 
encapsulation region. Moreover, the origin of the 
adenoviral vector of the invention may be varied both 
in respect of species and of serotype. It may be 
derived from the genome of an adanovirus of human or 
animal origin (for example canine, avian, bovine, 
murine, ovine, porcine, simian) or from a hybrid 
comprising fragments of the adenoviral genome of at 
least two different origins. Particular mention may be 
made of che adenoviruses CAV-1 or CAV-2 of canine 
origin, DAV of avian origin or even type 3 Bad of 
bovine origin (Zakharchuk et al.. Arch. Virol., 1993, 
123: 171-176 } Spibey et Cavanagh, J* Gen. Virol., 1969, 
70; 165-172 ; Jouvenne et al,. Gene, 19B7, 60: 21-28 ; 
Mittal et al., J, Gen, Virol., 1995, 76: 93-102K 
However, preference is given to an adenoviral vector of 
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human origin preferably derived from an adenovirus C 
seroiiype , in particular typo 2 or 5. One adenoviral 
vector of the invention may b3 generated in vitro in 
Escherichia coli (Ji, coli) by ligation or honiologous 
recombination (3ee for example WO 96/17070) or by 
recombination in a complementation line. The difirerent 
adenoviral vectors and thair preparation techniques are 
known (see tor example Graham and Prevect, 1991, in 
Methods in Molecular Bioloqy, vol 7, p 109^128 ; Ed : 
E.J. Murey, The Human Press Inc) . 

It is also possible tor replication to have 
recourse to a replicating or conditionally defective 
viral vector. Such vectors are well known to persons 
skille din the art and are abundantly described in the 
literature . 

i:f a non-vlral vector is concerned^ it will more 
specifically relate to the case in which a plasmid 
vector such as presented above is associated with a 
compound or a combination of several compounds 
facilitating its transfer to inside the cells. With 
such compounds it is possible in particular to improve 
transfection efficacy and/or the stability of a vector^ 
especially a vector of plasmid origin, and/or the 
protection of said vector In vivo against the immunity 
system of the host body {Holland A, Critical reviews in 
Therapeutic Drug Carrier System, 15, (1998) , 143-198) . 
These substances associate themselves with the nucleic 
acids by electrostatic, hydrophobic, cationic, covalent 
or preferably non-covalent interaction. Such substances 
are widely documented in the literature accessible to 
persons skilled in the art (see for example Feigner et 
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al., 1987, Proc. West. Pharmacol. Soc. 32, L15-121 ; 
Hodgson and Solaiman, 1996, Nature Biotechnology 14, 
339-342 ; Remy at al . , 1994, Bioconjuqate Chemistry 5, 
647-654) . 3y way of non- restrictive illustration, they 
may be cationic polymers, cationic lipids, but they may 
also be liposomes, nuclear or viral proteins or even 
neutral lipids. These substances may be used alone or 
in combination. Examples of such compounds, and of th3 
methods which may be used to measure their capacity for 
improving transfection efficacy and/or the stability of 
a given vector, are given in particular in patent 
applications WO 98/08489, WO 98/17693, WO 98/34910, WO 
98/37916, WO 98/53853, EP 390362 or WO 99/0bl83. They 
may in particular be lipid substances such as DOTMA 
(Feigner et al., 1987, PNAS, 84, 7413-7417), DOGS or 
Transfectam™ (Behr et al,, 19S9, PNAS, 86, 6982-6986), 
DMRIE or DORIE (Fslgner et al . , 1993, Methods, 5, 67- 
75), DC-CHOi. (Gao eH Huang, 1991, BURC, 179, 280-285), 
DOTAP=» (McXiachlan et al. , 1995, Gene Therapy, 2, 674- 
622) or Lipo fectamine™. The compound may also be a 
cationic polymer such as polyamidoamine for example 
(Haensler and Szoka, Bioconjugate Chem. 4 (1993) , 372- 
379) , a '^dondrimer" polymer {WO 95/24221) , an imine 
polyethylene or imine polypropylene (WO 96/02655) , 
chitosan, a poly (aminoacide) such as polylysine (US- 
5,595,897 or FR- 2 719 316); a polyguaternary compound; 
protamine; polyimines; imine polyethylene or imine 
polypropylene (WO 96/02655) ; polyvinylamines ; Dhzae 
substituted polycationic polymers, such as the 
pullulanes , celluloses ; polyvinylpyridine ; 

polymethacrylates ; polyacrylates ; polyoxethanos ; 
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po'Ly'thlodiet.hylaminomet.hYlethy.lLene (^(TDAE) ) ; poly- 
histidine; polyorni thine ; poly-p-aminostyrene ; 

po"i.yoxe thanes; co-polymethacrylates (for example HPMA 
copolymers; N- <2-hydroxypropyl) -methacryl.a*nide) ; the 
compounds described in US-A-3 910 862, DEAE polyvinyl- 
pyrrolide complexes with methacrylate , dextran, 
acrylamide, polylminas, albumine, 1-dimethyl- 
atninome thylmethacrylate and the ammonium chloride of 
polyvinylpyrrolidonemethylacrylaminopropyltrimethyl ; 
the polyamldoamine-s ; telomerie compounds (patent 
applicaLion RIP 98401471.2). Nevertheless this list is 
not exhaustive and other known cationic polymers may be 
used to obtain the nucloic acid complexes of the 
invention. In addition, these lipids and cationic 
polymers may be fluorinated (see for example WO 
98/34910) . In one advantageous case, such non-viral 
vectors also contain an adjuvant for example a neutral, 
zwitterionic or negatively charged lipid. These neutral, 
zwitterionic or negatively charged lipids may for 
example be chosen from the group comprising natural 
phospholipids of animal or plant origin, such as 
phosphatidylcholine, phosphochollne , phosphatidyl - 
ethanolamine , sphingomyeline , phosphatidyl serine , 
phosphatidyl i no si to 1 , coramide or cerebroside and their 
analogues; the synthetic phospholipids which generally 
contain, but not exclusively, two identical fatty acid 
chains such as dimyristoylphosphatidylcholine , 
dioleoylphosphatidylcholine, dipalmitoylphosphatldyl - 
choline , di stearoy Iphospha iiidylcholine , phosphatidyl- 
ethanolamine (PE> and phosphatidylglycerol , and their 
analogues; phosphaiiidylcholine , cardlolipine , 
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phosphatidy "Lethanol amine , mono-, di - or tri— 
acylglyc^rol , and aipha-tocopherol and their analogues; 
phosp]iatidylglycerol, piiosphatidic acid., or the analocfue 
of a similar phospholipid; cholesterol, the glycolipids, 
fatty acids, sphingollpids , prostaglandines , 

gangliosldea , niosomes, or any other natural or 
synthetic amphiphi le . 

According to one preferred case, said genetic 
information of interest comprises or consists of a 
« nucleic acid containing a sequence coding for a 
polypeptide of interest » by which it is meant to 
indicate that said nucleic acid comprises a gene coding 
for a polypeptide of interest, and expression elements 
of said gene. The term « polypeptide » is meant to be 
construed without any restriction in respect of size or 
extent of glycosylation. 

Should the nucleic acid contain a sequence coding 
for a polypeptide of interest, it must be specified 
that said nucleic acid also comprises the elements 
needed to ensure the expression o ^: said sequence after 
transfer to a target cell, in particular promoter 
sequences and/or regulation sequences effective in said 
cell, and possibly the sequences required to allow the 
excretion or expression of the said polypeptide on the 
on the surface of the target ceils. The elements needed 
for expression are formed of all the elements enabling 
the transcription of the nucleotide sequence to ±^A and 
the translation of the mRNA to a polypeptide, in 
particular the promoter sequences and/or regulation 
sequences effective in said cell, and possibly the 
sequences required to enable the excretion or 
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expression of the said polypeptide on the sunTace of 
the target cells. These elemonts may be regulative or 
constituent. The promoter is evidently adapted to the 
chosen vector and the host cell. By way of example, 
mention may be made of the eukaryote promotecs of the 
PGK genes (Phospho Glycerata Kina;sG) , MT 
(metallothioneina ; Mc Ivor et al., 1987, Mol. Cell 
Biol,, 7, 838-848), a-1 antitrypsin, CFTR, the 
promoters of the gene coding for muscle creatin kinase, 
for actin, for immunoqiobuling , for p-actin (Tabin et 

al., 1982, Mol. Cell Biol., 2, 425-436), SRa (Takebe et 
al., 1988, Mol. Cell. Biol., S, 466-472), the early 
promoter of the SV40 virus (Simian Virus) , the LTR of 
RSV (Rous Sarcoma Virus) , the promoter of MPSV, the 
promoter TK-HSV-1, the early promoter of the CMV virus 

(Cytomegalovirus) , the promoters of the virus of the 
vaccine p7 . 5K pIIBR, pKlL, r28, pli and the adenoviral 
promoters £1A and MLP or a combination of said 
promoters. The early promoter of Cytomegalovirus (CMV) 
is given particular preference. It may also be a 
promoter stimulating the expression of the gene 
specifically in a smooth muscle cell. The promoters may 
be cited in particular of the genes oiT smooth muscle a- 
actin (Foster eb al. , 1992, J. Biol. Chem. 267, 11995- 
12003; Shimizu et al, 1995, J.Biol.Chem 270, 7631-7643), 
of the myosin heavy chain of smooth muscle (Katoh et 
al., 1994, J. Biol. Chem. 269, 30538-30545), of desmin 

(EPO 999 278 ; Mericskay et al., 1999, Current Topics 
In Pathology Vol 93 p7-17 Eds Desmoulidre et Tuchweber, 
Springer-Verlag Berlin Heidelberg) , of SM22A (Kim et 
al,, 1997, J. Clin. Invest. 100 1006-14). In respect of 
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specific promoters special considoration may be given 
to chimeric promoters enabling both strong and specific 
expression in the smooth muscle cells* H'or example, a 
oromotar such as described in priority document EP 00 
44 0206. V concerning a chimeric construct containing a 
specific muscle enhancer and a specific SMC promoter 
(Smooth Muscle Cell) chosen in particular from among 

the genes SM a-actin^ SM myosin heavy chain (3M-MIJC) , 

desmin or SM22a. It is also possibls Lo use a tissue- 
specific promoter region and/or one which can be 
activated under certain conditions. The literature 
provides a large amount of information on such promoter 
sequences. Also, said nucleic acid may contain at least 
two sequences, identical or different, having 
transcriptional promoter activity and/or at least two 
sequences coding for a polypeptide of interest, 
identical or different, located in contiguous or 
distant manner relative to one another, in the same or 
in reverse direction, provided that the function of 
transcriptional promoter or the transcription of said 
sequences is not affected. 
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Similarly, in this type of nucleic acid construct, 
it is possible to insert « neutral » nucleic sequences 
or introns whicli are not detrimental to transcription 
and are spliced before ths translation step. ^guch 
sequences and their uses are described in the 
literature (WO 94/29471). Said nucleic acid may also 
contain sequences required for intracellular transport, 
for replication and/or integration, ^or secretion, for 
transcription or translation- Such sequences are well 
known to persons skilled in the art . Also, the nucleic 
acids which may be used under this invention may also 
be modified nucleic acids so that they are unable to 
integrate into the genome of the target cell, or 
nucleic acids stabilized by means of agents 3uch as 
spermine for example which as such do not have any 
effect on the efficacy of transf ection . 

Within the scope of the present invention, it is 
possible to use the entirety or only part of the 
nucleic acid sequence coding for the polypeptide of 
interest, or a derived or muted polypeptide, provided 
that the function and cytotoxic properties of this 
polypeptide are preserved- In the meaning of the 
present invention, by mutation is meant a deletion 
and/ or substitution and/or addition of one or more 
nucleotides. Also it may be envisaged to use a sequence 
coding for a hybrid polypeptide derived from fusion of 
the sequence encoding the polypeptide of interest 
according to the invention and of the sequence encoding 
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a polypeptide of another type (for example, a cytotoxic ^ 
membrana anchoring, secretion polypoptida) . 

By « genetic information of Interest or nucleic 
acid sequence coding for a polypeptide of interest or 
gene » for application under the invention, in 
particular for the traatJiient or prevention of 
restenosis and/or re-restenosiB , it is meant to 
designate for example genes coding for inhibitors of 
the migration and proliferation of smooth muscle cells 
of the artery wall^ genes coding !:or a polypeptide 
having vasoprotective, cytostatic, proapoptotic or 
cytotoxic activity. Examples are put forward below or 
in the following documents whose content form an 
integral part of the application by reference: Kibbe et 
al., 2000, Circ. Res. 86, 829-33 ; Macejak et al. , 1999, 
J. Virol. 73, 7745-51 ; Claudio et al., 1999, Circ. Res. 
85, 1032-9 ; Perlman et al., 1999, Gene Ther. 6, 758-63. 

Hixamples of polypeptide-s encoded by the gene of 
interest according to the present invention, include 
without limitation: 

- polypeptides involved in the cell cycle such as 
p21,pl6, the expression product of the 
retinoblastoma gene (Ab) , kinajge inhibitors, 
preferably of cyclin-dependent type GAX, GAS-1, 
GAS-3, GAS-6, GADD-45 and cyclin A, B et D, 
inhibitors of c-myc, c-myb, Cdk and H-ras. . 

- polypeptides involved in apoptosis, such as p53. 
Baa, Bcl2, BcllX, Bad or other antagonists, 

- angiogenic polypeptides such as members of the 
endothelial growth factor group (VEGF) , 
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trans ITorniing growth factors TGF and in 
particular TGFa and P) , epithelial growth 
factors h:gF) , fibroblast growth factors (FGF, 
and in particular FGFa and FGFb) , tumour 
necrosis factors (TNF and in particular TNFa 
and TNFp), CCN (which includes CTGF, Cyi:61, Nov, 
fSlm-l, Cop-1 and Wisp-3) , dispersion 
factors/hepatocyte growth factors (Sli/HGF) , 
angiogenin, angiopoietin (in particular 1 and 
2) angioten3in-2 , cytokines (which includa in 

particular interferons p and y) ; 

- polypeptides able to reduce or inhibit cell 
proliferation, which include antibodies, Loxinis, 
iramuno toxins , inhibitor polypeptides , oncogen 
<2xpressing products (ras, MAP kinase, tyrosine 
kinase receptors , growth factors) , the (fas 
ligand, guicide gene products (for example HSV- 
tk, cytosine desaminase) , 

- polypeptides able to reduce or inhibit cell 
migration, 

- polypeptides able to modulate or regulate the 
expression oi: cell genes, 

- coagulation iiactors (Factor VIII, Factor IX,„,) , 

- enzymes such as urease, rennin, thrombin, 
metalloproteinases, nitrogen monoxide synthases 
(eNOS or iNOS) , SOD, Catalase, heme oxygenase, 
the lipoprotein lipase family, 

- natriuretic peptides A, B and C, 

- recovery agents of oxidized radicals. 
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- enzyma inhibitors, such as alphalantitrypsine , 
antithrumbiii III, the inhibitor of the PAI-1 
plasminogen activator, the tissue inhibitor of 
metalloprotainases (TIMP 1-4) , 

- transcription factors such as nuclear receptors 
which comprise a DNA binding domain, a ligand 
binding domain, and a transcription activation 
or inhibition domain (for example fusion 
products derived from oestrogen, steroid or 
progesterone receptors , 

- tracers (p-galactosidase , CAT, lucif6raee, 
GFP...) 

- and all polypeptides accepted by the prior art 
as being helpful in the treatment or prevention 
of a clinical condition, in particular those 
for which it is desirable to achieve expression 
in the cells present in the walls of human or 
animal ducts, such as vessel wells* 

The polypeptide of interest which is coded by 
the sequence contained in said nucleic acid is 
preferably chosen Jfrom among polypeptides having anti- 
proliferate or anti-migratory activity, vasopro tective 
protein factors , angiogenic protein factors and 
polypeptides having cell apoptosis activation activity, 
cytokines, proteins encoded by a gene called «suicide 
gene)>. Cytokines are molecules naturally produced 
subsequent to antigenic stimulation or inflammatory 
reaction (Gillis and Williams, 1998, Curr. Opin. 
Immunol., 10, 501-503) whose use in the treatment of 
restenosis has been demonstrated in particular by 
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Stephan D (Mol Med, 1997, 3, 593-9). According to thi-s 
vaxian'c of the invention, the polypeptide of interest 

preferably designates th& interferons P and y which are 
aJDle to Inhibit the proliferation of smooth muscle 
cells In vitro and In vivo (Stopeck A, 1997, Cell 
transplantation, 6, 1-3)* 

According i:o the invention, the polypeptide of 
interest may also be a polypeptide having anti- 
migratory activity. According to this variant, the 
polypeptide of interest preferably designates an 
inhibitor of metalloproteinases (TIMP 1 -4-) able to 
inhiblL the digestion of the extracellular matrix and 
therefore able to reduce the migrai:ion of smooth muscle 
cells from the media to the intima (Cheng L. 1998, 
Circulation, 98, 2195-2201). 

According to another variant of the Invention, the 
polypeptide of interest is a polypeptide having 
vasoprotective activity. According to this variant of 
the invention, the polypeptide of interest is 
preferably a vasorelaxant able to regulate the 
proliferation of smooth muscle cells and to exert 
vasoprotective action by inducing accumulation of cGMP 
(Hikaru U, 1997, Circulation, 96, 2272-2279). 

According to another variant of the invention, 
the polypeptide of interest is a polypeptide having 
angiogenic activity. The potential roles of the 
platelet-derived growth factor (PDGF) , of 

thrombospondin, of fibroblast factors (FGFs) , of 
transforming growth factors (TGF and particularly TGF a 
and p) and of epithelial growth factors on the 
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prevention of restenosis have been discussed (Cerek, 
1991, Am. J. Cardiol,, 68, 24-33) and the role of the 
endothelial growth factor (VEGF) has more particularly 
been shown in vivo through ita action on the re- 
endothelialisation of the injured artery (Asaharan 
Circulation, 1994, 3291-3302). 

According to another variant of the Invention, 
the polypeptide oiT interest is a polypeptide encoded by 
a gene called « suicide gene ». Numerous suicide 
gene/prodrug pairs are currently available. Special 
mention may be made of the pairs (a) thymidine kinase 
of the type 1 simplex herpes virus (TK HSV-1) and 
acyclovir or ganciclovir (GCV) and (b) cytosine 
desaminase (CDase) and 5-f luorocy Losine (5FC) having 
demonstrated the ability to inhibit neointimal 
proliferation in an animal model (Takeshi 0, 1994, 
Science, 781-784 ; Harrall R, 1997, Circulation, 96, 
621-627) and the pairs purine nucleoside phosphorylase 
of Escheriichia coli {E. Coli) and 6-methylpurine 
deoxyribonucleoside (Sorscher et al., 1994, Gene 
Therapy 1, 233-238) ; guanine phosphoribosyl 
transferase of E. Coli and 6-thioxanthine (Mzoz and 
Moolten, 1993, Human Gene Therapy 4, 589-595) . 

According to one advantageous case, the 
invention the case in which said polypeptide of 
interest has at least one en-^yraatic activity chosen 
from among thymidine kinase activity, purine nucleoside 
phosphorylase activity, guanine or uracil or orotate 
phosphoribosyl transferase activity and cytosine 
desaminase activity* 
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Finally, the polypeptide of interest may be a 
polypeptide having an activity of cell apoptosijs 
activation, and more particularly the Fas ligand which 
is able to inhibit the formation of neointima (Luo Z, 
1999, Circulation, 99, 1776-1779). 

The sequGnce coding for the polypeptides of 
interest of the invention may easily bo obtained by 
cloning, by PGR or fay chemical synthesis using 
conventional techniques . Thoy may be native qenes or 
derived from the latter by mutation, deletion, 
substitution and/or addition of ono or more nucleotides. 
Moreover, their sequences are widely roported in the 
literature which can be consulted by persons skilled in 
the art- 

x'vdvantaqeously the composition intended to be 
administered, depending upon the typo of vector used, 
contains : 

- if the vector is of plasmid origin or a viral 
vector, from 0.01 to 100 mg DNA, preferably between 
0.05 to 10 mq, and in best preferred maimer from 0.5 to 
5 mg; 

— i I: the vector is of viral origin, between 10^ 
and 10^* pfu {plaquG-f orming units) and advantagoously 
between 10^ and 10^^ pfu, and preferably between 10^ and 
10^^ pfu. 

Those dosages are given by way of indication, 
the practitioner evidently being able adapt dosage to 
needs, patient condition, the disorder to be treated or 
prevented, the gene, the vector, the promoter used, 
etc. . such determination not involving excessive work. 
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In addition, such adjustments are fully indepandent 
from the device of the invention or its In vivo use. 

According to another embodiment, the 
composition administered according to the invention is 
a composition containing an active compound, other than 
a transfer vector or genetic information or a nucleic 
acid such as defined above, which it is dssired to 
administGr to a human or animal duct, to duct walls in 
particular. According to the invention by « active 
compound » it is meant to designate one or more 
biologically active agents, guch as anti-^inf laramatory 
agents for example which prevent inflammation, 
compounds preventing restenosis by limiting tissue 
proliferation, anti-thrombogenic compounds which 
inhibit or control the formation of thrombus or 
thrombolysis, or bioactive compounds which regulate 
tissue growth and stimulate tissue healing. Such active 
compounds are for example but not limited to steroids, 
fibronectin, anti-coagulant compounds, anti-platelet 
compounds, compounds preventing the growth of smooth 
muscle cells on the inner surfacG of vessel walls, 
heparin or fragments of heparin, aspirin, coumarin, the 
activator of tissue plasminogen (or TPA) , urokinase, 
hirudin, streptokinase , anti-prolif eratives 

(methotrexate, cisplatin, f luorouracil , adriamycin) , 
antioxidants (ascorbic acid, beta carotene, vitamin fi) , 
anti-metabolitos , inhibitors of thromboxane, non- 
steroid and steroid anti— inflammatories , calcium pump 
blockers, immunoglobulins, antibodies, cytokines, 
lymphokines , grow th factors , pros taglandins , 

leukotrienes , laminin, elastin, collagen or intogrins- 
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According to one particular case, such compounds are 
encapsulated prior to administration using the device 
of the invention, for example in liposomes, 
nanoparticles or pharmacosomes* Such encapsulation 
techniques are widely described in the literature and 
reference may be made for example to documents US 5 874 
111, US 5 82/ 531, US 5 773 027 or US 5 770 222 whose 
content is incorporated herein by reference. 

The compositions which may be administered 
using che device of the invention may also be 
formulated with a vehicle that is pharmaceutically 
acceptable. Said vehicle is preferably isotonic, 
hypotonic or scarcely hypertonic and has a relatively 
low ion strength, such as for example a solution of 
sucrose. Also, said vehicle may contain any solvent, 
aqueous or partially aqueous liquid such as non- 
pyrogenic sterile water. The pH of the formulation is 
also adjusted and buffered in order to meet In vivo 
requirements for use. The formulation may also include 
a diluent, an adjuvant or an excipient that are 
pharmaceutically acceptable, or solubilisation , 
stabilisation, conservation agents. For administration 
by injection a formulation In aqueous, non-aqueous or 
isotonic solution is preferred. It may be in single or 
multi-dose form, in liquid or dry form (powder, 
lyophilisate. O able to be made up extemporaneously 
using an appropriate diluent. According to a particular 
embodiment of the invention, this composition may also 
contain pharmaceutieally acceptable quantities of a 
prodrug able to be converted to a cytotoxic molecule by 
a polypeptide having at least cytotoxic activity. Such 
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prodrug may t»e chosen in particular from the group 
consiaiiing of acyclovir or ganciclovir (GCV) , 
cyclophosphophamide 6-niethylpurine deoxy- 
ribonucleoside , 6-thloxanthine , cytoaina or one of its 
derivatives or uracil or one of its derivatives. In 
addition^ when said prodrug is 5-f luorocytosine (5FC) 
or ii-f luorouracil (5-FTJ) , said combination product may 
aleo contain one or more substances which potent ialise 
the cyttD toxic effect of 5-FU. Drugs in particular may 
be cited which inhibit enzymes of the de novo 
biosynthesis pathway of pyrimidins (for example those 
cited below) , drugs such as Leucovorin {Waxman et al. , 
1982, Eur, J. Cancer Clin. Oncol. 18, 685-692) which in 
the presence of the metabolism product of 5-FU (5- 
FdUMP) increase the inhibition of thymid^ylate synthase 
leading to reduction o€ the dTMP pool needed for 
replication, and finally drugs such as methotrexate 
(Cadman et al., 1979, Science 250, 1135-1137) which by 
inhibiting dihydro iTolate reductase and raising the PRPi? 
incorporation pool (phosphoribosylpycophosphate) cause 
an increase of 5-FU in cell RNA, 

Similarly, the composition to be adjministered may 
also contain a substance chosen from the group 
comprising for example chloroquin, protic compounds 
such as propylene glycol, polyethylene glycol, glycerol, 
ethanol, 1— methyl L-2pyrrolldona and derivatives 
thereof, aprotic compounds such as for example 
dimethyl sulfoxide (DM50) , diethylsulf oxide , di-n- 
propylsulf oxide , dimethyl su If one , sulf olane , 

dimethyl formamide , dimethyl a cetamide , tetramethylurea , 
acetonitrile or their derivatives (see EP 890 362) , 
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cytokines, especially int.erleukin-10 (tij— 10) (WO 
9955784) , hyaluronidase (WO 98/53853) and ths 
inhibitors of nucleases (WO 99^15784) such as actin G 
for example. In another embodiment of the invention, 
this substance may be a salt: and preferably a cationic 
salt such as magnesium (MG^"*") for example (EP 998945* 
and/or lithium (Li"^) , In thig case^ the quant:ity oT 
ionic sub;^tance in the nucleic acid complex of tha 
invention varies advantageously between 0.1 mM and 
approximately 10 mM. 

Evidsntly numerous modifications may be made to 
the invention while rsmaining within its scope. 

For example it is possible to use a device of the 
invention comprising a single catheter or two 
completely separate catheters, one to enter the wall 
and the other to administer the composition, even 
though this Is clinically less advantageous. 

It is algo possible t;o apply the invention to 
ducts o'ther than blood vessels^ for example the 
invention may be given application In urology and 
gastroen terology . 

H'inally, the means for entering the wall 
could, be not, only mochanical. They could for example 
use laser sources ^ chomical or enzymatic means . More 
particularly it would be possible to use enzymes able 
to digest the extracellular matrix such as collagenase 
or hyaluronidase. Hydrolysis of collagon and hyaluronic 
acid by these enzymes generates disorganisation of the 
extracellular matrix and faclli bates access of the 
composition to the target cells. 
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OLiier characteristics and advantages of tha 
invention will be seen in tho "Tollowing description of 
two preiTerrGd embodiments of the invention qiven as 
non-restrictive sxamples of illustration. 

Example 1 : 

Figures 1 and 2 show two commercially available 
catheters which, when combined, make it possible to 
implement the method of the invention. 

During, a first step, the « cutting balloon™ » 
(figure 1, Interventional Technologies, US 5 797 935) 
is passed forwards in the artery to the site obstructed 
by intra-stent restenosis* Tha inflatable chamber is 
then expanded to compress the restenosis and restore an 
acceptable arterial diameter* The « cutting balloon*^ » 
cathetsr, on the surface of the inflatable chamber, has 
three or four microsurgical razor blades. These blades 
are designed so that dilatation of tho artery is less 
trauma tie by making microfractures in the wall and 
reducing the forces exerted on the artery. When the 
inflatable chamber is dilated the ra^^or blades extend 
radially and make incisions in the restenotic tissue. 

The « cutting balloon™ » catheter is then 
withdrawn and replaced by the « Remedy balloon™ » 
(figure 2, Boston Scientif ic/SCIMED , US 5 792 105) 
which is inserted at the dilated site of the artery. 
The inflatable chamber of this catheter is expanded and 
applies channels against the blind openings made in the 
artery wall by the « cutting balloon™ », one surface of 
these channels containing a wall with outer openings* 
The composition is than dispensed via the channels and 
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placed in contiaGt wit-.h t-.hs arterial wall cells via iihe 
openings. 

Tile two catheters used are given by way of a non- 
limitative example. In particular the « expandable and 
compressible atheractomy catheter » (US b 556 408) ^ the 
« universal dilator with reciprocal incisor » (US 5 556 
405) , the « angioplasty balloon with light incisor » 
(US 5 624 433) , the <c improved vascular incisor 
/dilator » (US b 649 944) , the « device and method for 
transecting a coronary artery » (US 5 713 913) may be 
used in replacement of the « cutting balloon'^^ ». The 
« infiltrator » ( Cnterventional Technologies), 

« Crescendo"* » (Cordis) , « InfusaSleave™ » (TjOcalMed) r 
« Dispatch catheter™ » (Boston Scientif ic/SCIMED) , 
« Hydrogel-coated balloon catheter™ » (Boston 
Scientif ic/SCIM.eD) catheters may be used In replacement 
of the « Remedy balloon™ ». 

Example 2: 

- figures 3 to 10 show the different 
implementation steps of the method of the invention 
using a Tirst embodiment of the catheter of the 
invention. 

Catheter 2 has a distal end intended for insertion 
in the duct to be treated. This end comprises an inner 
tool 4 containing a balloon 6 of generally elongated 
cylindrical shape , rounded at its two axial ends. The 
balloon 6 is mounted on a tube 8 passing through ii: 
from end to end along its axis. A distal tip 10 of the 
tube emerges from the distal end of the balloon. In 
known manner in respect of catheters, tube 8 is hollow 
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and is in fluid communication with the inside of the 
balloon. In this manner, the balloon can be inflated by 
supply of air through the tube from the proximal end oT 
the catheter^ not shown. Inflation of the balloon 
causes its radial expansion relatives to the axis of the 
catheter - 

Balloon 6 carries parts 16 on its wall, projecting 
beyond the outer surface, able to enter the inner 
surface 12 of a wall of a duct in the human body, such 
as an ctrtery 14. The parts in this case are perforating 
parts shaped into a point, formed of crystals for 
example . 

The distal end of the catheter also comprises an 
outer tool 20. This tool is termed as « outer» since it 
is intended to extend around the inner tool 4. But it 
is evidently intended to extend into duct 14, like the 
other tool. The outer tool 20 comprises a cuff 22 
having a soft wall and also of general elongated 
cylindrical shape. This wall 22 is hollow in its centre. 
It is open at its distal end and has a closed proximal 
end of rounded shape. 

This wall 22, arranged in Its thlcknese, has long, 
rectilinear channels which extend parallel to the axis 
of the catheter- These channels have a transverse 
prolTile (in a plane perpendicular to the axis) that is 
generally « U » shaped, the bottom of the channel 
corresponding to the base of the « U » extending along 
the axis side. 

As can be seen in particular in figure 9, the cuff 
22 is connected to a tube 26 via its proximal end. The 



(6 7) )02-l 26086 (P200 2-1 26 086A) 



tube 8 of the inner tool slides within tube 26 of the 
outer tube. 

The flexible cuff is extensible radieilly so that 
it can increase its diameter. 

Each channel 24 is in fluid communication with chet 
proximal end of the catheter via a distribution chamber 
2Q and via tube 26 to permit the supply to each channel 
of a liquid composition to administer to the wall of 
the vessel. 

At the proximal end of the catheter of the 
invention, means are provided for actuating and 
controlling the distal end, and fluid injection means. 
This proximal end extends outside the patient's body 
and is oporated by staff performing the procedure • 

The catheter which has just been described is used 
in the following manner to implement the method of the 
invention - 

It is assumed that the duct 14 to be treated is a 
human coronary artery. The section to be treated had a 
plaque of atheroma which was treated by expansion by 
means of a conventional balloon catheter followed by 
the implanting of a mesh stent 30 of a type known In 
itself and whose outline can be seen in figures 3 to 10. 
After stent implantation^ excessive healing 32 of the 
treated section occurred, reducing the inner diameter 
of the artery and narrowing the available opening for 
blood flow. The method of the invention aims at 
combating this excessive scar tissue. It is intended to 
treat restenosis by preventing re-res tenosis . 

With reference to figure 3, the distal end 2 of 
the catheter is passed through the artery to face the 
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sect-.ion to ho treated. The inner 'cool 4 with the 
balloon deflated extends within the outer tool 20, 
coaxially to it. 

With reference to figuce 4, once the distal end is 
placed opposite the section, the outer tool 20 is made 
to slide backwards to expose the inner tool 4, 

As shown in figure 5, the balloon 6 is then 
inflated to increase its diameter so that the inner 
diameter of tha artery is restored to acceptable size 
and the perforating parts 16 can penetrate the inner 
surface of the artery. These parts make radial blind 
openings 36 in the thickness of tiie artery wall 
starting from its inner surface. These openings 
therefore extend towards the core o*: the wall. These 
openings 36 are largely magnified in figure 6- They are 
evidently smaller and are greater in number than shown 
in the figure. 

With reference to figure 7^ the balloon 6 is thon 
deflated to reduce its diameter. 

The outer tool 20 is then caused to slide forwards 
in axial direction so that it surrounds the inner tool 
as shown in figure 8. 

Once the outer tool is in place, balloon 6 is 
again inflated which causes expansion of the delivery 
cuff 22 as shown in figure 9, the channels being 
compressed against the inner surface of the artery 
which therefore closes the open surface of each channel. 
The composition to be administered is then injected 
into cuff 22. This composition circulates inside 
channels 24 and diffuses into all the blind openings 36 
and against the inner surface of tha artery. This 
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inflation and administration step lasts a vary short 
instant, bearing in mind Lhat th3 flow of blood in the 
artery must not be interrupted too long. 

linmediatelY afterwards, balloon 6 is defilatod to 
retract cuff 22 , The catheter is then removed as shown 
in fiqure 10. 

It is explained below which types of compositions 
can be administered using this method. A second 
embodiment of the catheter will now be described with 
reference to figures 11 to 20. 

Example 3 : 

- figures 11 and 12 show the arms and the 
balloon in the deflated and inflated state respectively, 
of a catheter according to a second embodiment of the 
invantion, 

figure 13 is a more detailed view of the arms 
in figure 1.1. 

- figure 14 is a perspective view of a section 
of the arm of the catheter in figure 13 • 

- figure lii is a cross section view of the arm 
assembly in figure 13. 

- figures 16 to 20 illustrate implementation 
steps of the method of the invention using the catheter 
in figures 11 to 15. 

In this embodiment, the numerical references of 
similar parts are increased by 100 , 

The inner tool 104 shown in figure 11 also 
comprises a balloon 6 mounted on a tube 8 for its 
inflation- The inner tool also comprises arms 140, here 
three in number, carrying cutting parts. The arms are 
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connected via their proximal end to a common 
cylindrical support 142 fixed to the tube. Each arm has 
an elongated spiral shape around the axis of the 
catheter, around the balloon. The three arms are evenly 
distributed around the axis. The three arms 140 are 
made in a material that is elastically flexible. They 
are at rest when the balloon is deflated as in figure 
11. When the balloon is inflated, as in figure 12, the 
three arms open out elastically under the influence of 
the balloon. They maintain their spiral shape but the 
radius of the spiral becomes greater. Each arm has a 
local flat shape the thlcknass of the arm extending in 
a direction radial to the axis. Each arm 7 carries 
cutting parts on its outer surface that are here formed 
of sharp ridges 116 which project upwards above the 
outer surTace. Each ridge 116 is of long rectilinear 
shape and extends from one side to the other of the arm 
edges. Here the ridges are oriented parallel to the 
axis of the catheter. All the ridges are therefore 
parallel to one another and extend from front to bac]c. 
Figure i:j shows the arrangement of the ridges and arms 
for a catheter comprising five arms* 

With reference to figures 15 to 20, the outer tool 
120 oi: the catheter also comprises a cuff which is 
hollow in its centre to hou^e the inner tool 104- The 
soft wall is radially expandable and hollow according 
to its thickness. The inner and outer surfaces of the 
wall are continuous but the outer surface has openings 
124 to administer the composition. 

The method of the invention ie implemented using 
this catheter as follows. 
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It is assumed that the medical context Is the same 
as for the first embodiment. 

The inner tool 104 initially being located inside 
the outer tool 120, the distal end of the caiiheter is 
inaertcsd to face the section to be treated, as shown in 
figure 16. 

With reference to figure 17, balloon 6 is then 
inflated to expand the catheter assembly radially, in 
particular outer tool 120 which increases the original 
inner diamGter of the artery. 

The balloon remaining inflated, the outer tool 120 
is caused to slide backwards in axial d.irGCtion to 
place the arm?^ 140 directly opposite the artery as 
shown in figure 18. 

The balloon is then further inflated to further 
increase its diameter so that the sharp ridges 116 
entar the arterial wall from its innar surface making 
blind openings 36 in the wall that follow the 
longitudinal direction of the artery having regard to 
the orientation of the sharp ridges. The openings here 
are in the form of incisions that are roughly 
illustrated in figure 20. The orientation of those 
incisions parallel to the longitudinal direction of the 
artery facilitates administration of the composition. 

Subsequently, with reference to figure 19, the 
balloon is partly deflated and the outer tool is caused 
to slids forwards over it in axial direction. 

With reference to figure 19, the balloon is again 
inflated and the composition to be administered is 
injected into the outer tool. This composition fills 
the thickness of the cuff walls then escapes through 

openings 124 to come into contact with the inner 
surface of the artery and the blind openings. The 
balloon is then deflated and the catheter is removed as 
shown In figure 20. As in the first ombodimont, the 
composition administering *5tep is of very short 
duration. 
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4. Brief Oescrlpt-lon on Dra^^lngs 

Figures 1 and 2 show t:vro coiomercially available cathoters 
which^ when comblnodr make 11: pon^ible t:o Implement the method 
of the Invention. 

Figures 3 to 10 show the different Implementation steps 
of ths method of the Invention using a first embodiment of the 
catheter of the Invention* 

Figures 11 and 12 -^ihow the arms and the balloon in the 
deflated and InTIated state respectively, of a catheter 
according to a second embodimenL of the invention. 

Figure 13 is a mora detailed view of the arms In figure 

11. 

Figure 14 is a parspective view of a section of the arm 
ot the catheter in figure 13. 

Figure 15 la a cross section view of the arm assembly in 
figure 13. 

Figures 16 to 20 illustrate implementation steps of the 
method of the invention ui^lng the catheter in figures 11 to 15, 
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1. Abstract 

Oeviee (2) for administerincr a composition in a 
duct (14) of a human or animal body, comprising means 
(4) able to anter an inner surface of the duct wall to 
make blind openings in a thickness of tho wall and 
dispenser means (20) to place the composition in 
contact wiiih the openings. 



